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(54) REFLECTION AND TRANSMISSION TYPE LCD DEVICE 

(57) Abstract: 

PURPOSE: A reflection and transmission type LCD device is provided to obtain a high contrast ratio by controlling a 
polarization state of a transmitted light. CONSTITUTION: A liquid crystal is inserted between an upper 
substrate(123) and a lower substrate(125). A twisted nematic liquid crystal mode or a homogeneous liquid crystal 
mode is used as the liquid crystal. A reflective plate(129) including a penetration hole(129a) is formed on the lower 
substrate(125). An upper polarizer(131) and a quarter wave plate(133) are formed on the upper substrate(123). 
The quarter wave p!ate(133) is formed with the first quarter wave plate(133a) and the second quarter wave 
plate(133b). A lower polarizer(135) and a lower quarter wave piate(135) are formed on a bottom face of the lower 
substrate(125). The quarter wave plate(135) is formed with the first quarter wave plate(135a) and the second 
quarter wave piate(135b). The first quarter wave plate(133a) of the upper substrate(123) is perpendicular to a light 
transmission axis of the first quarter wave piate(135a) of the lower substrate(125). The second quarter wave 
plate(133b) of the upper substrate(123) is perpendicular to a light transmission axis of the second quarter wave 
plate(135b) of the lower substrate(125). 
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¥ »SS «AI¥j»8 a|SHAISx|0|| St 3J0ICH, §!5| BiM^3fS 2l|gSAI3x|21 ¥3rSEA| gSj-B Da^Si flS fl| tffllOil a» 301 

a. 

^mo\ mm ewMa ^mm^M, ^mmm°i &¥oii ¥ixi5 r fe #¥seB3i-, \/4seiioiM(QWPi)^as ^rxife a^iWAy2 

«E||0|M(HWP1)^a» 3rXlfe Sl^SIIBOl tJ-SfS #¥ # CH^ flSWM. £PI ^SDIiy °l Sr¥0|| WXmH &J\ &¥ ffllSj* S¥3r^ 
0| *!B5 r Es| Sr¥ ESfijJ, A./4MBII0I S(q W P2) ^1 ^Xlte g^SIii A./2SaiO| e( H WP2)^^e JrXIfe &!3;£JI!M0| gsf 

S Sr¥ fl&Xr£r°S ¥ »S0|| ECrC &IA r ¥3r§ 9*!§HAISx| 0j|A-|, UJ\ QWP1 jlr QWP2°I Sfl^I 4=^5r?ll ¥&o r Il & 

3i Hwpuni- hwp2°i m mmmm 4=^5^1 ¥&s r o}, a* iqsbi ¥i&xi-« assi m&sioi ¥3rEEAi a*et aa^i ueiui 4= &°ss 



CHHE 
E6a 



S All AH 

e is sie^ai etj§aAisxi« dh^hs seais Eaoun, 

E 2a £[ E 2bfe H*A r ^J»S 3|3HAISx|£| ^H^F^SJ 9BE2r, ¥3r¥« ¥£§fe ¥£!SI0| 0l¥fer S »8I EAIS ES0I3, 

E 3a LHXI E 3bfe ^ ^A r ¥3rS 9!jSSAISx|°| ^H^fajoj eSE2f, ¥3r¥a ¥£!8fe ¥£i!0| 0l¥fe S ¥3r^ Sits EAiS ES0| 
CK 

£ 4^ gEH°| Aj^i^Aioji ojsd AjjjiEj g}Ar¥3rS 2!j§SAISxl°l ¥3r¥SI BJ^rSgfOII CHlt ¥3rMS| 3I*||« EAIS 3SHH0IH, 
E 5fe gJS XrBSPI ?ltt B#e3r HS£I 3 ¥3r^? EAI© ES0IJ2, 

E 6a St E 6b7= S ©8011 ®m efAr¥3rl aj§HAISX|2| 9BE3 ¥3r¥« ?^5rfe 3| ffl£| S ¥3r^ SSfg EAIel ESOICr. 
E 7S DrB&EHS S?, SBHSr ¥ CHI tDB aAJ¥3r« 5H§HA|§X|2| ^^¥0||AH°l 2| Ef§^ ¥j2tMS| EAISh ZISHHOIH, 

E 8S Cfa^EHS §?, miWSt ¥ tttSOII DJg SSCH ¥3rM2J 3?llg EAIef HEHH0IQ. 

<es°i ^q¥moii am ¥s°i #ia> 

123 : &¥}!» 125:Sr¥^ie 
127:5ijS 129:eiA r e 
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WIPS PIView 3.3.3.1 



131 : #¥ Bmm 133 : #¥ IrCH^ °l#xl If 

135 : 5f¥ BCHSl ?l#xh li 137 : 81 ¥ BSS 



£ iSS BiAf¥31S 2H§HAISx|0|| a§2°S, ^©1 sqSffllUSI #/8|¥0|| ?ix|SH2 ¥3f¥M S^Sfe 9! 21 S9#EHM XII 01 8f 01 S^rei 
a3§!#0|| 21 a feS aM^Md!(contrast ratio)M UEftf 4» 2l£^ 8fe ?#1]2| 93011 Si 3S0IP. 

^d|Sjo S ajgHAISXIte AhgSte #l!01l njEJ- ¥3F§ (transmission type)^ BM9 (reflection type)ES 14* ¥ SIECH, #31 ¥2H! ^# 
HAISzlfe 5H§HHy2| gSOll ¥Sf@ UHSSSiei 9J1£10|E(backlight)S¥El L(2fe 21^21 SIM S!}S0ll SJMAIS e*!#2| tffl^Oll fff&l 9|2| 

gfe s^sKfl ^m aAisfe sehoick 

TtStM, #31 ¥31S 2«§aA|Sx|fe 2!?l^2! U|)SSS!§ A>g5hHS S^^bl (power consumption)^!- a B§0| Sfe BIAF§ 5H§SA| 
Sxlfe §J2] [|l¥Si 2I¥21 »S#0IU £lSSaO|| 2|^8|-te ¥E« 51-3 2JEHS. #31 ¥313 5ij#aA|§x|0ll HISH S^tiPl sick ned 
14, &3| BlArS 2H#SAISx|fe CH¥S #:£:0||A1 ¥|E31 JHSlSCfe XII ^01 91Q. 

CP- El- AH, #3| ^ 31- XI a = « 121! ##0)1 Ct|-£1- ^1181311 <ae|SK>| Al-gtt 4= 2Ji= #x|21 1£^2S, SiAl- §J ¥j»9S 2H#HA|Sxl^ m& 
£13 SICK 

e is uei^ej eiAi-¥3i-a heh eH#aAi3xi« eais ssh AhAiEoio-. 

EAIS UI-2I- SOI, iief^2! «!Ah¥ai-S 2ij#HA|§x|(1 1)fe S^0HMN^(16)« 5§S[b ffla^E|(17)£1 idiSEI ^0)1 ¥iB SMS^(13) 
0| M&B #¥3|S(15)^, S1^S^(P)a SteS** #011 ¥31¥(19a)21 BA1¥(19b)3f =A|0)l S#9 lh±:S^(19)2l- ^?IS£XKT)M 5SS 
OiaiOIUHdOl iSS ^¥3|SK21)HS ¥#SD1, &3| &¥3|S(15)3|- 81¥3|2K21) A|-0|0tlte ™§(23)0| SICK 

#3| S|-¥3ia(21)e 01S||0|3ie0|Ef3E am, ^?IS d^XI-eJ HtetS3!XI^EI(T)3|- OHS^ a. aEIUmatrix type)^ ?lx|813, OlEiet E|¥21 «r 
Qtegjxi^aS 3x1-5101 XILPfe ?||0|EbH<y(25)a|- Q|0|E|IJH^!(27)0| S#SCK 

OlttH, #31 SHKPJSSJS #31 ?1I0| SbHd(25)^ 01 01 EH till #(27) 01 3x1-5101 §2|E|^ S^OIffl, #31 S14:(P)S^ #0)1 S#S §1-^3^(19) 

2i ¥3¥(i9a)fei m&m°g. viAmiQAm^m aae ¥a-s(i9a)e s#8ioi ¥£2iot, #31 ¥3hsoii ¥i xi a ^mm ¥§si3i ¥i§h #31 

*}A\m£i SF¥ Efe #¥011 ¥§a^M S#StCK 

#3| ¥3l¥(19a)0|| 2|§H tii fga^g &JM-6!-^A^|H(indium-tin-oxide : ITO)2h IS iJ2| ¥2FM0| b|3^ ^|OiB ¥S £S# 3 
AI-SthDK 

#3| Shi:a^(19)2l a[ A f^(igb)fe #3| fill Stfsfe ^MEK&AhS^Jg #3| ¥^«(19a)e XHI2J e! ¥S2£ ¥#SCK 

E 2a LHX| JE 2bfe SfAl¥3l-S ^#HA|#X|2| BSE21-, #3| 9t|§fiA|#x|2| § BAI¥0|| ¥lx|5fe =?gm°l ¥3^ »Si EAI 
& ESOICK 

EAlei b^Sf S0|, eiA^HI-a 2«§aAii1xl(31)fe 5H§(37)M AhOtCHl ¥3 lr»E|01 BA^j»S ^h^HH^M ¥#5ife #¥3|5.K35)21 Sh¥3| 
e(33)°S ¥#SCK 

^31 5f¥3|fiK33)S ¥3S(39a)M 5f5ffe &[A|-e(3g)M S#SfOI > 2M#SAISxl(31)3f ^^2 = 21 BJAjaHS 3|-fe5h£s g^s^Q- 



013IAH, #31 ^¥3|&K35)21 ^¥0)fe A/4 MSII0IS21 31X1^ #¥ M 1 ?l#Xl SM(quater wave plate : QWP1)(41a)2|- A/2 M3I0IM 

21 mMm 31X|fe ^J-¥ X-ll 2 ?l#x|- SM(half wave plate : HWP1)(41b)0| trsfS SCH^ ¥l#x^S(QWP)(41)a #¥ @#e.Kpolarizer)(49) 
0| ^!#2|3, #3| 5l¥3|nh(33)o| s|.«o||fe §h¥ M 1 ¥l#X^M(QWP2)(43a)2|- 81¥ M 2 ¥l#xh§M(HWP2)(43b)0| IfSfSFOI !#=! 8^ 
?I#X|-SM(43)3|- 81¥ S#S(Analyser)(51)0I ?2i AFSStQ. 

#3| °«§(37)S SSJ-e 2!3|-8|-ag §?, #3| ^¥3|tK35)^ B\ ¥3 1 3(33) Oil CH8H SSiOl 2131213 S^8F01 ¥^^§0^ bHaSlfe 2S S 
#2| °h§0| 31^81- 0-. 

ma iS ¥#01IAH, &}A|-¥S 5!l5fe SI01I Sfi Olxlfe fi^fe #31 #¥ XII 1 ?l#» SM(QWP1)(41a)31 #¥ M 2 ¥l#xh HS(HWP1)( 
41b)32|- #¥ SSe(49)0|Df. 

#3| #/5l¥2| SCH« ¥l#»SM(QWP)(41)(43)e SgiOl 2J31E1XI dtS 2H#EH0]|Al, S^8fe ^21 grS!A|3|3 ?l#xf« ¥018fe 

SB2S SQ S8 gi=o| ttjs £| ¥S #A ^ ShE s |2SIH, feS ¥)E^#M ^tXIfe ^SDHye ¥#8|-S|fe 2IE01IAH ¥#e4:0|DK 

E 2bfe #31 E 2aOI| EAIS StAHI °H§aA|§x|2| S¥ eiA|-¥2J AS ¥#8fe 2| ¥^^21 ¥3I-^M EAI& ESOICK 

§#(61)S 0°« aAlSlfe 3|S#0lffl, #3| #¥ a#e(49)S #3! 3lSd(61)0ll CHotl 90° 21 ¥31^ 31X13 ^IxlErCK 

#31 #¥ #CH^ ?|#xlSM(E 2a2| 41)M ¥#8|-fe XH! 1 ¥l#x|- SM(QWP1)(41 a)B ^^# «B2S/H, 140nm2l m&&m 3>^ID1 #3| 31 
S^i (61)011 CHSH 170° 
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oj gfj^i g* E = ?£E|QJ, UJ\ #¥ HI 2 a§(HWP1)(41b) SES a^& agESAH, 270nm°l floats 

JWIffl 4PI 3|Sa(61)0|| CHSH 107.5° °l Ir ¥3K^M ^EH? ¥SaCK 

E 3a°l S-AI¥3|-S °41!SA|g-x|0||AH Bfe e^^s }|-E|3|QK fi¥l ?£§fe at ?£*!S £PI aA|¥(E 2a°l B S5)i ¥111 =?£ 
Mm, UJ\ 8h¥^ie(33)°l m¥0)l ¥1X1 a HI 1 ¥l#x| SS(QWP2)(43a)3l St¥ HI 2 ¥l£tx|- ae(HWP2)(43b)M SSSfe #Q)^ ¥l&xK«M( 
43)31- 8^ S1NEK51)0| CH^t ¥£€!CK 

a#a Ufa aoi ¥3i¥oii e 3t>oii EAia uist aoi ^ihck 

3\¥ S3S(51)S &¥ e#&K49)°l ¥3|-^ ^ If Oil ¥^8^1 ¥|x|8fOK UJ\ S\¥ @lr5H51)°l fa^i £PI Sl¥ HI 1 

(QWP2)(43a)S 4^1 8f¥ SSe(51)°l ¥31^ g^tfOII CHSH 10° B| ¥3H£fM 3KX|E^ ^lEIStEOK £PI 3|¥ HI 2 ¥l&x|- ae(HWP2)(43b) 
e §f¥Sli-&K51)°l fif S-&(0°)0|| CHSH 72.5° °1 ¥31-3? mWM J\X\^m S311EISICK 

TtSiM, ¥31¥0||AH &7\ &¥ HI 1 fl#X|-ffl»(QWP1)(41a)j» 5l¥ HI 1 fl^»SB(QWP2)(43a)S » ¥3^0| A|S 160° °| 2fS DIXIIQ ¥1 
X|8KEH| 31 E| SO, £PI &¥ HI 2 ¥l£maS(HWP1)(41b)3|- Sf¥ HI 2 ¥l&x!B(HWP2)(43b)S 9 ¥j»^0| AHS 35° °l 2|M 3 1XII2 flXI 
SIE^ gJHEISlCK 

e 4fe a^a tJhsj soi iisia ?an ^xife ¥3h¥si aei^as EAia neH hoick 

&J\ HlAh¥3HI °i|§HAISxte agrOI SPKEIXI 8*S #EH(V of f )a 3?, hh^M SAISfe ESEl2lOIS(normally white : NW)SEI J\X\S= 
9HSHAISXI0IP-. 

el- 5i ah, a aoi ei^sas a¥(v or , =sv), aas cia&EHg sAishoiot sci. 

nam, ^sas} EAia um aoi, v on =5va ¥3imoi aas his aoi eixi so 901 ¥^afe asi-g san. 01s eisH ^unHae 
aas aa^si sa ¥ aee a- ¥ sick 

0| 5Ha l¥i Ii§ eH^DHWH] SHE1^J= HI (contrast ratio)S &£rS| XI Safe 331S JIBQ. 

e^y^Mdife si-a^oiiAH ao\ aom ¥^smi soifexis Jfesfe ^esah «e°i xpi m4>m a seici. 
gjgtsi£s &:>i ssei^ehi^ 9H§ii£i §g ea-oiiAi tai^JMEsi at qh^iesi s°iacK 
msiM. smm ^Ena-a 100:121 a^ei^Euig ^om uh^a ^^11^21 ajaoiEf s ¥ sick 

nau e 421 mukm wsh, &^i eiAi¥3H ajSHAisxisi as£i^§ bit ^ 18:121 miam ^stci.(oisi e 3a« 

s ^sacK) 

0I2I- 23t« ^KXPI S ¥S H2JS 4^1 ¥3h¥« ^^Ste 2| =?^M0\ m\ ¥3}¥B| e3|SI^ 01 a WSCH2| UBIoKXI 

S3 ^3||£ISlCfe aoia. 

AfAHSI ^SSIffl, BB.^2S aiSHAISWOII a|E|-0|Mfe sj/¥/S2| 3WS2I mm »«8HS, ^1 3^11 UEHflfe tys 420n 

m, 530nm, 470nmS| H|-§CH» ^IXIfe 3101 ¥3I¥°I =?&mm a^fflOH 8^8131 SO. 

Olfffl. &D\ ¥3^¥S ¥^5fc 4 h ¥ HI 1 «S(QWP1)(41a)3|- Sl¥ HI 1 ¥l#» §e(QWP2)(43a)0| 0l¥fe ^3|- #^l a¥ HI 2 

HB(HWP1)(41b)3|- 5|¥ HI 2 W&Xt SS(HWP2)(43b)0| 0I¥^ ^ MS. ^31S|X| 37|| ?^3S1CK 

01 EH a # EH Oil AH SS10I SDKEie 4,^1 aj§(37)^ #?l &¥}|»(35)3|- §I¥5I£K33)0|| ¥^ia mMm o\J\\SD\, ¥3I¥« ?^Sffe MM W1& 
Ste 2| HJ9CH2I #^l 5l¥ HI 1, HI 2 W&Xl SM(43a)(43b)S XI U §¥S £!IHoR4 ad. 

OlffH, ^°l iVb &^| 47SI-¥SI ^^^OH aSSI x\B£\X\ SofH, ^^fi'°l WSSaoil °ia WSffl ^SOIOH SI3H si(SS| gflfXPI- S¥ S 
Ol AHAH Sttf^! gsroi Sife Cfa^-EH(darkstate)0||AH VflS2| 1^1 SSetO. 

if Ei- ah, smm EiH^mm ^sskxi ssiss aMa-^=upj ys a3fs s^ck 



i^SOl 0|¥31X|- ofe 3JHI 

mei ah, oiaa shim eHam^i ¥I§h s ass 4^1 aAi-¥3i-s ^§nHasi #si¥on ¥si9fe ^ ¥^^21 ^^im gsjsfoi, ¥3kseai a 
aa oa^aoii °ia ^s^i^mm aAi¥3is ^shaisxis Hi^sfeEii n mmo\ sick 



SS2| ¥& ^ SfS 

a#a UI-21 as S^oPI ¥ia « ^S0|| rn-^ StA|-¥3hS 2H§EAISx|fe 4¥ SHEKflK #^| 4¥ Haas) 5|-¥0|| ¥lx|8KH #¥ 

HI 1 aS(QWP)3| #¥ HI 2 aS(HWP)0l IfSrS #¥ SCH^ ¥I4x^M(QWP)3}; UJ\ #CH^ ¥I^XiaS(QWP)°l S|-¥0ll 

¥lx|5fe #¥3>l»3|-; t£J\ 4¥^iaS| S|-¥0|| ¥IX|SH1 a&S 2J^ISm, &J\ D\mm CHSH ¥2|ES UHSSfe 2HSS3I-; 91|§S°I 5f¥ 

on ¥Ixiskh, ¥3i-soi m^s HMKa^3K ¥§a^oi xi3ii£ aAKa^e s» ens m¥:»ie3K m\ si¥^iasi si¥0H ¥ixi5Kn, m 
¥3i-^oi &j\ u¥ hi 1 mm® ae(QWP)3i- &j\ #¥ hi 2 a^^ a§(HWp)°i a ¥3i-^on msh ¥^isie^ si¥ hi 1 a^^ 

SM(QWP)3|- 8|¥ HI 2 a^4 SM(HWP)0| B^a 8^¥ SPI^ ¥l#xf aH(QWP)31; &^| 8|¥ SCH^ ¥l#x| aS(QWP)°l 5^¥0|| ¥lx|8| 

a, is- =31-^01 &j\ ^¥ ssasi #^3i-^3i- 4=^g|-Es §|.« atsi saacK 
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4PI 4¥ XII 1 i^Iil 8)¥ HI 1 I^^ii§ aiSffe ^0| A./4°l fl#3i« 3WE^ Sfe SI SCK 

43 1 4¥ 391 2 i^iiia 8f¥ HI 2 I^SIiS 2!§5|fe gJOl \/2°l fl#2iS 3WE^ 8fe 3JM ^S°£ &CK 

431 4¥ HI 1 SJ^41!M(QWP)°I t»¥BS»S| a^3f3f(0°)S ?IS2£ 170° M 0l¥EH| 31311 43I 8f¥ HI 1 °J^4I! 

IS 80° S 0l¥E^ MJ\\& at ^§°£ iO. 

43I 4¥ HI 2 §J3f41!g(QWP)°l fi^Sfg 8h¥H»B2| S¥^^(0°» 3I¥E^ 107.5°S 0l¥E!| 4a §)¥ HI 2 gJs;4 

i§g 17.5° ■ oi¥t^ t&y>m 3z.m tia. 

OISI- I¥S ESi SSSKH S ttSCHI COS UHf^tt ^AIOIIS tfSSFE* BCK 



- 61AI0II - 

s ass sia BAi¥at! ^ssAisxia =?&mm mmm sioiah, 4a ¥^¥oiiah°i g«m oa^i mm, &?\ a muz\mm°\ ¥ 

lafs; gfgoi AH^ ¥^S 0|¥EH| M^mZLQ. 

3S 5¥ #¥31-^ »»0| MS: aUSI-E^ ¥4S ¥ SS| BSBjIK 01 SIS SIS AhOI CHt AXIS ¥4°l §J«I4 H«S| ¥3H* iffl EAIS 
ESOICK 

gjm-4 iff fla»H££ Ahgefe ¥=E0||AH aiflSfe SSe(1 1 1)(1 13) Ah 0 1 Oil flflSfe ¥ §°l i!^4 15)(1 17)°l 9 ¥^^0| 

5isz8K)iom s.b m-soii/cisi ¥4xisoi assi 4±hsoi 431 sia ai-oioiiai as a n abi oi« ¥ sip-. 

Cfy AH, 0|£iei SSI! OlgSfOI 43I BA^atl ^SSAISXia a ¥41!a i£3||8fg glfl Q3«Si &m ¥ 81 CK 

B, ¥ SSOIIAHfe E 3S| ¥40|| CUS 43I 4¥3IB(35)a 4¥0|| HHxIBfe 4¥ B#B(49)a 4¥ SOI^ ¥4aHS(QWP)(41a+41 b)¥ B 
Ah¥°l SB2I £!S!4EH0|| Sfi ¥te ¥4 fi^OIHS S!SH°I ti3UCD£ ¥48U, 43>l a¥3|B(35)°l 5f¥0ll ¥43¥ 8>¥ B»B(51)j» 8* 
¥ HI 1, HI 2 ¥4x) HB (43a) (43b) 8 SgSfe 8f¥ 9013 ¥4xHiB(QWP)°l <S3||M BEIttO. 

E 6a 3 E 6b¥ aa BA^j»S ?i|4SA|4X|21 ¥ ttSOII OS a ^^^°| f^i^ SSi EAIB EHOIO. 

E 6a01l EAIet HK3 B0|, ¥ BT90II CHS BA1¥at! 2*! §HA| 4X1(1 21)1= 4¥aB(123)a 8}¥3IB(125)j», 43I 4¥3IB(123)a a¥3l 
B(125)A10|0|| fl»a ^4(127)8 SSSCf. 

43I 5H§(127)S S!gJ-M 2Ja§1StS §?, 4=S| HHfflS)¥ axifc S¥:^E|E b||0^9ij§ SE(twisted nematic LC mode) E¥ sSXI 

L|C»^ °M§EE(homogeneous LC mode) if Algtt ¥ SICK 

°»mo\ ^mwmmitt aa 4Eiia soi, &^i ^ss xiLPte ^s asfsioi nms <^mm sasfe ^i-ao. 

m¥^ie(125)S ¥a«(129a)M SSSfe SIA^K129)S SstShO) ?aSC|. 

#^i #¥^ied23)°i 4¥oiife ^¥ a»e(i3i)a sch^°i fl^»ed33)oi ^aatai, oi^iai &j\ ?i^»b(qwp)(133)s a/4 

MBHOIMa m-Sm ]|Ilb 4¥ HI 1 ?l£mB(QWP)(133a), A/2 SE||0|eo| m ^ m 4 h ¥ ^| 2 fl^XJB(HWP)(133b)a S^8K« ¥£! 

^, ¥ 9°i mmm m^nm =?gm mm\Q. 

£PI 5h¥^IB(125)°| m¥OII¥ 8h¥ BSB(135)a 8h¥ SCH^ ¥I^»B(135)0| ^8C|. 

43 1 Sh¥ H-CH^ ?I#XFB(135) Eg 1^.^21 8|¥ A/4MeilO|EO| p^lfe 8|-¥ HI 1 ¥l4»B(QWP2)(135a)a A/2 SBII0|eo| m 

SI 8|-¥ HI 2 ¥l4x|-B(HWP)(135b)0| Sa*S01 ¥43 33010. 

01 a ^¥ ¥4 Ma 21 W»®0| 0| ¥¥ 2|¥ E 6bO)| EAIet til® aa. 

^, 8h¥ ffi»B(135)S 43| 4¥ HSB(131)S 8h¥ ESB(135)j» » ¥a^a S»0| ¥=!(90°)S OI¥E^ ¥4SKS, 4^1 4¥ 

HI 1 ?l4x|-B(QWP1)(133a)¥ &J\ 3IS<y(137)0|| qSH 3¥a^0| 170°M OI¥E^ ¥48H2, 4^1 8|¥ HI 1 ¥l4^B(QWP1)(135a)¥ 4 
1\ 8h¥ B9B(135)CHI CH5H » = 3|-^0| 80°S 0|¥E^ ¥4&CK 

HaiHS, 4PI 4¥ HI 1 ¥4x|-B(133a)a Sf¥ HI 2 ¥4x|-B(135a)°l S f3|^§ AHsL 90°EM ¥2|8f^| ¥4BCK 

Ei, 43I 4¥ HI 2 ¥4»B(HWP1)(133b)¥ 43I 8|-¥ ffiSB(135)OII CH8H 107.5°) Ifl^i aX|E^ ¥46|-ffl, &J\ 8f¥ HI 2 ¥4^ 
B(HWP2)S 43| 43I SF¥ BSB(137)a ¥a^0)| CHsH 17.5a Sfl^l J\X\^m ¥4§1CK 

ISI^og, 4a 4¥ HI 2 ¥4x^M(133b)a Sh¥ HI 2 ¥4x1BM(135b) Ett AHS ¥^!8^| ¥4^ ¥ SICK 

oia is miwas zt ¥4skhi as. e 4oiiah Mgs uia aoi a ¥4^m aissfe a ifscHsi ass a¥ aa« ¥ sife sa^i a 

CK, 

e 7s? §5hoii aa ^sisj a ¥4na ¥ ttsoii a£i m^\b a ^if sasfe at si asoii as fan eai& neHsoio. 
eaisi HKa soi, easi ^4aa(2ii)s m^m aauife 630nma asm* axi¥ ^a sag aamfe 470nma 13cm axi¥ aia 

flitH ¥M)0| 4S8I feii & ¥ SICK 
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ebbm. m^°\ ¥^fe ckbseh a 3¥oiie s*e u\si aoi, i¥ 3K*fc sioi vision sste pas eh m sit 4 aa. 

ye on s gtg°i m&^miwm mb, W¥2i ^ af§ife at »sch°i sie ^asoi ihsi ostas sr 4- sick 

DJEJAI. QHSEHgj 3? §y£| Vtf Ol >|2| S^ShXI Sifer 33W £S 4= SICK 
E 8S E 7°l ¥ 3¥0|| CHS ¥j»SQI SB^s!* EAIS 3EHH0ICK 

& ©SOU Hl-g &A^j»S ^USAISXIfe &AH iSIf J=.B5J ao|E( no rmally white : NW)SEi IJhXIfe S!jl!HAISx|g 0)1 S SCI. 

ojei-ah, saroi epiaas s?(v„„ =5V). aas oaaai sAisKoiot sck 

eais nisi aoi, esn°i sera ¥^ssi =<M(i25)s as aej-oi enrs 3¥(v on =sv) fan UEWfe an^ asu, e ar 
son me sei-m ¥^m°i ^a(i27m as aaoi ei^asas s?(v on =sv), ¥j»«oi >i°i o a§ ^isi at 4 sick 

ms\M, sehoii mm §A(¥is 9h§sai§xi°i ¥:oi¥oiia-]°i ass^sw^ ism ej as, s grsoii cog ai-A^um ^usAig-xisi ^a- 

¥2] aee|^e H | b 82:12) a3W °*StCh 

□JE-hA-l, #2H0II UleH U^SI teS m^mMm ?\7L\$= &A}*j»9 2«§SA|§xlS hr» 4 SICK 
»SB| S3 

s as oil cie ejAi^aa ^sAisxife si¥^iesi sh¥oii ¥£9fer m¥ hi 1,12 ?istxn§j» &¥ si 1, hi 2 mux\mmo\ oi¥fe © 

^2|M 2|2| 4^°S ?#8}0f, q-3^EHS ¥2I¥« Sj»»te a m9CH°l Si 4 SPI HHSOII S^S Q3*a0|| SIS 3I£I 

ib|2| SJ^SjIPI- SICK 

HfeiA-K feS ¥|£E^^B 3»lA|fe SAfipIUS aiSHAISMB HRS 4 Slfe S3PI SICK 



(57) m=?m mm 
m=?m 1. 

£J¥ SS11; 

&DI aj- ¥ gu-Efoi g^ ¥ oil ?|X|5|I1 &¥ HI 1 81*33 «»(QWP)a #¥ THl 2 1!S(HWP)0| S^fS #¥ #CH3 ?|&xm«QWP)j2K 

4K?I SCHS* ?|&xH!M(QWP)°l 5f¥0]| ¥lx|8H= &¥3IEKi2K 

£ni #¥^iboii si-^chi ¥ixisfe fss na^a; 

a^i Egg sea^Hi si¥oii ?ixisu sere ei:wa, ^iboii chsh 4^°s HHSsfe ^hsuk 

#3i °«gs°i s^oii mxmn, mnkmo\ m&m sais=;:dk <=ss^;oi xi-ais euis^e stsfe ni^imw, 

uj\ m¥Jmsi 8i¥oii ^ixisun, a«ajafoi £Pi &¥ hi 1 mmM mmiowpm & h ¥ hi 2 §s(hwp)°i s ¥a^oii chsh ^ 

4S|8KE^ S|-¥ HI 1 ^S(QWP)j2T Sh¥ HI 2 SM(HWP)0| S|¥ SCH™ ?|^» «M(QWP)3|; 

4^1 8^ #CH^ ¥I^X| ^M(QWP)°I Sl¥0|| ¥|x|SHl, S ¥3^01 ^^1 #¥ ESBS| S¥3^]3f 45|5|-£= S^¥ S1SI 

5f3fe ei-Ah¥3|-S 2!jSSAISx|. 

§¥S 2. 

HI 1 S0|| SICHAH, 

&J\ ^¥ HI 1 a^Ifi 8f¥ HI 1 i^Iig atSSte SOI A./4SI fl^fStM ^IflE^ Sfe VIH^M 9!iSHAISx|. 

m=?m 3. 

HI 1 SOII SiOIAH, 
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&j\ m 2 mm&wmm si¥ m 2 a^iig &wmtz sioi A./221 ?i^&m ^xie^ sfe bja^j»s sussaisxi. 



4. 

m 1 mm siouh, 

6PI #¥ Si 1 MasgHB(QWP)2| »aj8f»S SUMBSesi S^^(0°)a 170°» OI¥EHt §f¥ HI 1 i^if 

s 80° ■ oi¥E^ eiA^iy-s ^ssaiszi. 



5. 

XII 1 SOII aiCHA), 

4PI &¥ J9I 2 8i^g«B(QWP)2| S^i8S 8>¥Saes| S¥3|-^(0 0 )S 107.5° ■? 0I¥£^ a 219 2 §*¥ XII 2 gj^gi! 

MS 17.5°S 0I¥£«* BiAt?19 ai|SHAISfl. 



Effl 
SEH 1 
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